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ABSTRACT
GRAPfflCS ON VEfflCLES 
A SURVEY ON APPLICATION OF GRAPfflCS 
ON THREE DIMENSIONAL PRODUCTS
S.Nurtan Meral 
M .FA . in Graphical A rts 
Supervisor: Prof. Mürşide îçm eli 
June, 1994
In this study, the reasons that led to the necessities of applications of 
graphics on three dimensional products and their application types are 
investigated. Vehicles are selected as an example group to analyze the three 
dimensional products. The criteria that must be considered while conveying 
the graphic design-which is often applied on two dimensional media- on to 
the three dimensional products, iire discussed on illustrated examples. It is 
concluded that the success of the application depends on considering design 
values of the product. Another conclusion is the importance of graphics as a 
variation tool in flexible mmiufacturing systems, which m^ike it possible to 
manufacture products according to personal needs and tastes.
K eyw ords: Applied graphics, Product design, Vehicle graphics, I'lexible 
manufacturing system.
IV
ÖZET
TAŞIT ARAÇLARI ÜZERİNDEKİ GRAFİKLER 
ÜÇ BOYUTLU ÜRÜNLER ÜZERİNDEKİ 
GRAFİK UYGULAMALAR KONUSUNDA BİR İNCELEME
S. Nurtan Meral 
Grafik Tasarım Bölüm ü 
Yüksek Lisans
Tez Yöneticisi: Prof: Mürşide İçm eli 
Haziran 1994
Bu çalışmada, üç boyutlu ürünlerin üzerindeki grafik uygulamaları gerektiren 
nedenler ve uygulama biçimleri incelenmiştir. Taşıt araçları üç boyutlu 
ürünlerin özelliklerini yansıtan bir örnek ürün grubu olarak seçilmiştir. 
Çoğunlukla iki boyutlu yüzeylerde uygulanan grafik tasarımın, hangi 
durumlarda ve hangi ölçütler gözetilerek üç boyutlu ürünlerin üzerine 
taşınabileceği, örnekler üzerinde tartışılarak değerlendirilmiştir. Uygulamanın 
başarısının, üzerinde uygulama yapılan ürünün tasarım değerlerinin dikkate 
alınması Üe olan ilişkisi ortaya çıkartılmıştır. Diğer bir sonuç ise kişisel ihtiyaç 
ve beğenilere de yanıt verebilecek ürünlere olanak sağlayan esnek üretim 
sisteminde, grafik tasarımın ürün çeşitlendirmek için güçlü bir araç olarak 
kullanılabileceğidir.
A nahtar Sözcükler: Uygulamalı grafik, Ürün tasıu’imı, 'l'aşıt grafikleri, Hsnek 
üretim metodları
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I. INTRODUCTION
Graphics on a product is an important part of the design. The line, colour, 
shape, etc., are the basic design elements of both the two and three dimen­
sional design. General concepts of design are valid for both of the media but, 
there are specific characteristics of this medium as well. A graphic design 
made for flat surfaces must be converted to be applied on three dimensional 
surfaces. The success of such an application depends on the "integration" of 
the graphics to the product.
The application may be made either to complete the visual qualities of the 
design itself, or to serve for another function related with the object. These 
reasons lead to the application of graphics on products are various, so they 
will be analyzed on the vehicles as an example product group.
There are several reasons for this approach. First, each type of product 
graphics can be examined and studied on this board group of products. The 
variety of vehicle types and their specific characteristics that will be men­
tioned in the following chapters, has caused an intensive application of graph­
ics on vehicles. Second, as the modern vehicles have a similar past with the 
history of industrialization and (graphic and product) design, the influence of 
tradition or historical references on this product group is minimal. Last but 
not least, although applications of graphics on vehicles are wide-spread, the 
studies on the subject are very limited.
This study will try to categorize the reasons of application of graphics on 
products, establish the criteria for such applications, and carry out a sami)le 
project according to the conclusion.
2. PRODUCT GRAPHICS.
2.1 Histoiy of Product Graphics.
Civilization starts with the man's making tools. To survive and to live in com­
fort, man improved his tools. These tools helped him to satisfy his physical 
(material) needs. And for his spiritual needs, he started decorating his envi­
ronment and so his tools. Depending on the tool and the values of the age, the 
balance of aesthetic and function have changed.
The need for decorating tools or products became more obvious when the 
developments in production methods made it possible to make similar 
products in great quantities. It became more difficult to add specific aesthetic 
and symbolic values to the product in the initial production stage, so that the 
application of decoration emerged. The Greek pottery is an example of this 
change.
Until the 19th century, when the mass production had started, decoration had 
most of the time been an integrated part of the products. With the new man­
ufacturing methods, economic conditions, applied art, or applied graphics 
started to take place more on the products. Period of this transition had 
been a time when the imitations of the hand made producrs were veiy 
popular, and although they were much simpler due to the inability of the 
manufacturing methods, the applied ornamentation was very heavy to make it 
look like traditional craft based goods.
The market was not ready to accept a new taste and did not even think of it. 
In 1850; the design theorists like Gottfried Semper began to pronounce that 
"the new production methods will lead to new forms in products and the 
legacy of the past and specifically craft traditions had to be swept away".^
The first designers involved with the problems of industrialization were 
named to form the arts and crafts movement. The elusive style produced by 
the movement was born out of the attitude to the craft process and the 
craftsman and represented a search for a means to embody the natural unity 
between form, function and decoration. A guiding principle was that an 
object should be fit for purpose for which it was made. The style drew its 
inspiration from many different sources, both artistic and intellectual and 
ranged from the well researched historicism to the abstracted forms. 2
The movement's most outstanding master William Morris was told to be "the 
starting point for the twentieth century 'applied' art movement".^ Arts and 
crafts movement was the first to question the impact of industrialization but 
their solutions were searched in the values of the past.
It took more than 70 more years until the "new art" was widely accepted by 
the public. Although the new production methods, technologies and 
concepts as standardization and mass production led to completely new 
products, the decorations and applied art still existed as a part of the design.
One of these new products was the sewing machine. It was the result of a long 
process of invention and refinement. The first'successful sewing mechanism 
was invented in 1844 and Isaac Merrit Singer produced the first commercially
1 Hcsleit, p. 27 
ZSparke, p. 12 
,5Lews, p. 10
successful sewing machine in 1850 (fig. 1). It was a very plain, functional 
mechanism, but the importance of appearance led to the mechanism being 
covered with a soft looking metal casting, decorated with stenciled floral pat­
terns (fig. 2). The basic form of Singer's machines was dictated by mechanical 
function, but presentation conformed to conceptions of what was 
aesthetically appropriate to the social context in which the machines were 
used.'*
Duririg this period there had been a growing number of product designs, 
leaving the ornamentation and searching for the aesthetics of the new realities. 
But the main taste was demanding the ornament. For example, the de­
velopments in the pottery industry led to new utilitarian products such as 
domestic sanitary ware. In the 1898 catalogue of Doulton, the series of water 
closets can l:)e seen with different colours or decorated with printed transfers 
to suit various tastes at "marginally extra cost"(fig. 3). The form of each model 
was produced from the same mold and differentiated by means of variegated 
finishes and decoration.5
Another new type of product was the motorcar. Although the automobile 
was first developed in Europe, it was in America that the low-priced mass 
produced car emerged with ambushing rapidity. Early vehicles were 
individually craft built in limited quantities. In 1901, Hansome E. Olds started to 
mass produce the first Olds mobile, but it was Henry Ford who designed the 
car for all conditions. From 1908 on, F'ord Motor Company produced the 
popular "Model '1'" and after 19H, they brought together the constituent 
parts of the modern mass production system·;· quantity production of a 
standard design with interchangeable parts, on a moving assembly line. It 
increased the volume of production and decreased the unit cost. With this
'*I lesl<L‘U, p. 57 
I^ lcskill, p. 41
Figure 1. First Singer sewing machine, 1850
Figure 2. Singer sewing machine of c. 1870
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Figure 3. Variations of water closets by Doulton's, 1898
method, they produced 15.000.000 Model T until 1927. Ten years after the 
introduction of the Model T, Ford could argue that "only by being exempt 
from commercial demand for a change of form could the car be build 
cheaply.
Model T was produced in only black and on a question about the colour of the 
car, Henry Ford once answered that "You can have it in any colour, as long as 
it is black.
As the time passed, his ideas about the identical product proved to be wrong, 
because, as soon as other compatible models were available, people began to 
buy them. Model T stayed in production from 1908 to 1927, and Model A 
from 1927 to 1932, Model V8 from 1932 to 1933. The diminishing interval 
between new models is indicative of the erosion of Ford's belief that changes 
of form were unnecessary. After a period of using similar products, people 
showed that they wanted different products than other people, if they were 
available and affordable. In the early days of automobile production, the 
traditional coach builders made custom-made models for the very rich - such 
as Hispino Suiza of Count Carlo Felice Trossi, but for the average people, this 
could be done only by cheaper methods at least by differentiating colour, in 
contrast with Heniy Ford's very strict approach.
From 1930's on, the car manufacturers started to change models on every few 
years. The chassis and the mechanical components that effected the cost of a 
car remained unchanged for longer periods but the exterior skin and the 
interior compartment changed more rapidly. 1'o catch the visual fashion and 
trends in the market, producers still use the same "face-lifting", most of the 
time accompanied by the application of graphics.
^Heskttt, p. 72 
7Post, p. 9-11
Another new concept emerged in the 19th century was the marker competi­
tion. As new producers began to compete in the same market, the brand 
name became important. Also advertising become a leading factor in the 
sales, and for self promotion, the products needed their own identity and im­
age on themselves. Graphics, especially on consumer products, began to 
carry the responsibility of "establishing brand awareness, express the charac­
ter and the values of given ranges within a brand".®
With the development of technology, the products became more complex 
and more alien to the users, so they sometimes need to inform and guide the 
user about the usage of the product. In some cases, it compensate the fact 
that the instruction leaflet will be ignored so the responsibility of the graphics 
for the correct usage and safety is increased.
In 1920's the tendency to design products in more functional and simple 
forms reached its peak. The modernist movement, led by the Bauhaus 
School, defended that the concepts of "honesty to the material and 
production method" were very important for the appearance of the ]Droduct.
The ornamentation was condemned by the Viennese architect and critic 
Adolf Loos in his essay "Ornament and Crime" as old as 190H. He wrote 
"Remember, the path of culture is the path away from ornamentation to­
wards the elimination of ornament. 'I’he evolution of culture is synonymous 
with the separation of the ornamental from the-functional".‘'^  This approach 
was widely accepted and became the modernist approach for more tlian fifty 
years.
*^Hancock p. y¡-56 
^Sparke, p. 82
"Less is more" became the slogan of the designers as an extension of mod­
ernism, especially in 1960's; and this led to similar looking products. In this 
period, information graphics and identity by application of graphics became 
more important for product design. Although applied graphics were also 
used minimal in that period, as well as the other elements, they were one of 
the few clues about the function, identity and the usage of the products. An 
extreme example is the "Totem" hi-fi set with detachable speakers designed 
in 1970 and put into production by Brionvega in 1972 (fig. 4). This kind of 
design approach reject unnecessary surface decoration and for effect rely on 
their formal qualities.
In the late 80's and 90's, a new concept, flexible manufacturing emerged. With 
this second industrial revolution, it become possible to produce things in 
smaller c]uantities, yet in reasonable costs. The varieties of products became 
available for the mass market, people had more choices according to their 
personal preferences and was able to express their individuality through their 
belongings. With the post-industrial manufacturing methods, functionalistic 
and minimalistic approaches in design are effected and freer and more varied 
designs managed to reach the public.
A 1989 article in The Economist summarized the state of play and hinted at 
the potential for design: "Nobody quite knows'where all this is leading, but it 
has the makings of a revolution. In principle, modular and flexible manufac­
turing should increase competition by lowering the huge costs of entry into 
mass-market businesses. Furthermore, they should shift the emphasis away 
from production skills (which anyone can have) towards ideas, flair and sensi­
tivity to what customers might ;ind do want".’ ^
l^%oodham, p. 259
 ^^"Design II YounselP The Economi.st 29 July 1989: 14
Figure 4. 'I’otem Hi-Fi set, 1972
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2.2. Semantic Approach to Design.
Another approach to industrially designed products is the semantic aj^proach 
in the last decade. The tendency to design similar looking, ordered and repet­
itive objects led to a non-individual design and required labels and instructions 
to express its meaning. This caused either misuse or attached and unintegrated 
instructions on the products. As a reaction, the semantic approach tries to 
express the function and possible usage of a product through its shape. The 
visual clues that helps to understand the product is no longer hidden for the 
sake of the unity or other visual rules, but they are emphasized for expressing 
the product itself. In the forming of the product, the emphasis is given to 
convey the message of the product by just itself, without additional 
information. In this approach, the graphical instruction is not desired and it is 
integrated into the shape of the product, thus, the product is no longer a sur­
face for the graphics but the graphics is a part of 3 dimensional design.
An example of products designed by this approach is the Voice Voyager by 
Richardson Smith for Texas Instruments. It is an interactive educational toy 
with speech output and speech recognition for boys and girls from ages 4 
through 8. Colour and form are integrated into .the design of this toy primarily 
to make it attractive to children. In addition, colour, shape, and material are all 
integrated to form a redundant coding system directly related to function (fig. 
5). For example, the round, red area is the volume control; the ridges on the 
surface correspond to the battery location; the blue semi-circle is the car­
tridge; and the texture of the arm which attaches the mouthpiece to the body 
of the headset indicates that the arm can be bent and further adjusted. Hach 
form and colour configuration is meaningful, a'hd relates ultimately to func­
tion.
Figure 5. Voice Voyager, an interactive educational toy.
Figure 6. Two watches from Swatch collection, 1987.
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For alternating the design for some sub-segments of the market, graphics can 
be used according to semantic approach. The same product with different 
graphics may satisfy the demands of different groups. In his article "The 
Practical Side of a Theoiy - An Application of Product Semantics", Prof. 
Reinhart Butter evaluated the application of graphics on products in terms of 
semantics. He told about the development of a school project for an exercise 
stressing the semantics of product graphics which he described as "one of 
the most powerful semantic media, next to shape". He wanted the students to 
change the characters of the product "aquaboards" with graphic applications. 
"One of the changes that the students made was to express the overall se­
mantic characters of the products and their systematic generation with the 
help of morphological charts. Another was the distinctly visual expression of 
semantic attributes and the generation of semantic manifestations in the form 
of visual pattern, colour schemes, and even product names and logotypes". 
He thought that "graphics too, can be systematically generated and effectively 
enhance semantic d e s i g n .  2^
The results of the tests at the end of the project had led Prof. Butter to the 
conclusion that: "graphics alone can accomplish when systematically devel­
oped and strictly applied to a product of otherwise rather neutral symbolic 
quality. With the products, it's proved that the audience clearly understood 
what the designers wanted to express, but also, in a conclusive way, that the 
approach via attributes and manifestations is as applicable to product 
graphics as it is to product design. If this is true, then the nomenclature and 
interface graphics for a machine, or the paint scheme for a vehicle, deserve a 
new kind of attention in order to optimize the product systems overall 
designed function."
’ ^ B u t le r ,  p . B . 1 2 , 
^ ^ ib id . p .B . l^
1 3
2.3. Graphics As a Flexible Manufacturing Strategy: Swatch.
The Swiss watch company, "Swatch" had been considered as the leader of 
flexible manufacturing system and product graphics in the last decade. The 
success of ETA, the company that produces Swatch, has influenced 
marketing and production strategies worldwide. With a technical improve­
ment about the production of the quartz watch, Swatch was produced with 
half of the number of the parts than the other conventional models. The easi­
ness of production and the economy caused by this method gave company 
the chance to bring out new models each season varying the faces, straps, 
hands and body of the basic watch (fig. 6). Through a Design Lab in Milan, 
coordinating the activities of freelance designers all over the world, Swatch 
uses different product graphics created by the designers and artists for its 
range. Each year, around 80 different new graphics, but the same basic 
components keep the Swatch collection ever growing. The success of Swatch 
was to transform the watch into an affordable fashion object. The need for 
being individual, and being different from the others led the people to buy 
these products. In 10 years, more than 80 million Swatches were sold 
worldwide.
Following the same design criteria, Swatch added telephones and sun glasses 
to its product range. The company also plans to launch a Swatch mobile, a 
small and a very economic car in the late 1990's. The plastic bodied car will 
have "a revolutionaiy system of removable paint films that will permit owners 
to change the colour of the Swatch mobile to suit their mood".' * If this pro­
ject is realized, the company that changed the context of watches may be suc­
cessful to change the automobile industry as well.
IdAuiocar and Motor. 6 January 1993 , p.5
3.1. Histoiy.
*
Most of the transportation vehicles that we utilize today are the products of 
industrial revolution. As the development in technology led to new energy 
means as steam energy, internal combustion, electric, etc., the transportation 
vehicles got benefit from these developments. The sailboats became ships, 
and trains emerged as a new kind of transportation. Later on, with the more 
compact energy generators, motorcar was developed from the carriage, and 
airplanes made the thousands of year old dream of man real. These new 
means of transportation changed the life forever.
Besides the social impact of these vehicles, they had also influenced the visual 
expectations from products. The first steamboats were very similar to sail­
boats except the paddle wheels just as the first motorcars were very similar to 
carriages without horses (fig. 7,8). As well as th-e technical details, the tradition 
played an important role in these visual similarities. 'I'he deccjration of tlie 
Peugeot vis a vis, 1892, made for the Bey of Tunis, was veiy similar to the 
traditional decoration of a horse carriage (fig. 9).The consumers did nor de­
mand a new visual identity for these new ¡products in the first years, as the 
producers did not intend to give them so as well. 'Hie cultural heritage played 
an imiaortant role in this period of transition.- 'I'o accept new |)roducts, 
people needed some ties with the ptist Ornaments and applied ;irts helj^ed 
these new products to resemble the past, and to laelong to ;i heritage.
3 . VEHICLES AS AN EXAMPLE
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Figure 7 . A Horse carriage of British Royal Mail in 19 th Centuiy.
XgK'Oji’mtMANR E leütiîic Mail \'an]
F ig u re s . An early British Royal Mail van, 1895
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rig iire  9· Peugeot Vis-a-Vis, 1892, made for the Bey of Tunis.
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As the mass production had been spreading, its influence of similarity domi­
nated the market. After a relatively short period of hand made limited manu­
facturing, vehicles became available for the mass market in the form of totally 
new products. The influence of the improvements in technology and manu­
facturing methods effected the other vehicles similarly through the history. 
With the demands of the customers, vehicles changed their images some­
times faster than they were developed. In automotive industry ,^ manufacturers 
started changing the looks of the cars without changing the mechanical 
components. The speed of visual change is slower in the mass transportation 
vehicles, since the customer of these vehicles are not directly the public 
itself.. Other rational criteria as reliability, economy, safety have priority in the 
decision mechanism for these markets where the product is an investment 
for the buyer.
3.2. Types of Vehicles.
In all the vehicle types such as buses, railroad vehicles, or motorbikes, we can 
see many aspects of product graphics. But in most of the cases, their signifi­
cance are not very obvious and it is difficult to analyze them. Each vehicle 
type has different technical, social and economical characteristics. It is more 
appropriate to speak on the specific aspects of product graphics on each 
vehicle type. This approach will help us to isolate, define and categorize the 
subjects easily, since the examples will be obvious and less confusing. The 
vehicle types to be examined are Motorbikes, Automobile;;, Buses, Trucks, 
Railroad Vehicles and Airplanes. 'I'here are other vehicle types, but their 
importance for the subject matter can not be compared with those selected.
Historically, motorbikes followed the same path with autocars. Most of the 
time a single person rides a motorbike. The relation is veiy physical, and the 
human body is integrated with the machine to control it. Because of these pe­
culiarities, motorbike is a very private, free form of transportation and a 
highly personal object.
Another important property of a motorbike is the compactness of it. This 
not only gives the vehicle more freedom in terms of mobility, but also limits 
the surface of it. These distinct characteristics has affected the use of product 
graphics on motorbikes. The manufacturers offer different graphics for the 
same model to give a personality to the bike. "In 1985, The Marketing 
Direction of Yamaha Motorcycles for the European market made the decision 
to undertake a study of expressions, colours and graphics for motorcycles, 
classed by families of models and categories of use and clientele... The pro­
posal of colour ranges takes into account socio-cultural influences and the ge­
ography of colours in the principal countries of the European m a r k e t " i 5  
With the variations, mostly made by heavily usage of graphics, the manufac­
turers try to give consumers a chance for selecting a product that will reflect 
their personal identity.
It is the physical limitation of the construction that determines the visual a|)- 
pearance ol motorbike. 'I'lie most important factor that makes the difference 
between the models is the engine power of the product but it is not possible 
to perceive this visually. Most dominant elements of a motorbike are tlte 
engine and the wheels. The rest of the elements are smaller and it is difficult tf) 
differentiate models by the help of these parts.
3.2.1. Motorbike.s.
’ 5Bellu, p. 47
It is the responsibility of the graphics, to promote the producer and the 
model of the motorbike. The aggressive graphics of Suzuki RS DR 650 (fig. 10) 
make it different from the rest of the bikes in the parking lot. Freehand de­
sign of the type and the decoration are in contrast with the mechanical and 
geometric image of the bike. This contrast makes it easily noticed and recog­
nized in its surroundings. DR 650 is available with different colours as well as 
different graphics. In this variation the sporty look is emphasized. Yamaha 
Supefsport, (fig. 11) a scooter, also, would not be distinguished from many 
other brands, without its distinctive graphics.
The motorbikes benefit a lot from the applied graphics for establishing a 
brand and a model image, despite the fact that their surface constraints do not 
allow a fully controlled application. The number of the components and their 
surface quality is another problem in motorbikes. There is not enough flat 
surface and the components are made up of different materials, so the 
graphics are difficult to be read on motorcycles. In the case of BMW K1, (fig. 
12) the dominant and futuristic type K1 is reinforcing the high quality ap­
pearance of the product. Although the graphic is applied on an added surface 
on the mechanical components, the distorted surface still creates problem. 
'Ihe emblem is separated on two different, moving surfaces and it is difficult 
to perceive it as a whole.
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Figure 10. Suzuki RS DR 650 motorcycle.
Figure 11. Yamaha Supersport scooter.
Figure 12. BMW K1 motorcycle.
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Figure 1 3 . URV, the Psychedelic Saab, painted by Pati Airey.
Figure 14. Antar-Renault-Gitanes racing car with advertisements.
Figure 1 5 . BMW artcars painted by famous artists.
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Among the other new forms of transportation, automobile is the most influ­
ential one on the lifestyle. 'I'he distance that a man can cover in a day changed 
enormously so did the conception of distance and traveling. 'I’he mobility 
and the power that a person gains from the automobile make the man feel 
the machine as an extension of his body.
Identifying oneself with an automobile also leads to the customizing the auto­
mobile and making chances to reflect one's personality. These changes can 
be in the form of replacing parts with different ones and adding accessories. 
Applying graphics is one of the most common methods of customizing an 
automobile. People use the graphics on their automobiles in different de­
grees. Some stickers designed for this purpose can be used, as well as 
patterns can be cut from sticking materials. The amount of the money and 
time available for this purpose determines the level of maturation of the 
graphics. In some exaggerated cases, the graphical application becomes more 
dominant than the vehicle (fig. 13).
Whatever the method or the level of intensity is, the aim is always making the 
automobile personal. Automobiles are produced in great numbers, com­
pared to other vehicles, and the number of the identical cars in a population 
is very high. This fact is more obvious in the lower end of the market, when.· 
the cars are cheaper and the cost does not permit tlie users to spend moie 
money on their automolailes. In these cases, people emjiloy more graphics 
on their cars for breaking this similarity. The owners of expensive cars use 
little or no acce.ssories and graphics on their vehicles.
3.2.2. Automobiles.
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The only exception is the sport cars. Sport cars attract the attention of many 
people. Both the local and the international races are good chances for adver­
tisement. Unlike the buses, the sport cars are identified by their sponsors.
Because there is competition, and the aim is to be successful, the companies 
that give advertisements try to be with the winner, and share the success. 
There are many companies trying to invest in the competitive teams, and the 
names of the sponsors are written on the cars, in a hierarchy. This composi­
tion creates a visual complexity. To avoid this confusion, the main sponsors 
determine the background design of the car and the overall image reflects the 
main sponsor. Also private sport cars which do not compete in races, some­
times use graphics to emphasize their powerful and strong identity.
The formula 3000 racing car in fig. 14 has the advertisement of many spon­
sors. The identity of the car is determined by the dominance of the main 
sponsor, Gitanes Cigarettes. The colour of the vehicle is the colour of the 
cigarettes, and the biggest typography belongs to the same sponsor.
Another important role of graphics on automobiles is creating an identity for 
a group of service cars. The police cars must be distinguished from the 
distance without hesitation. Realizing the car may be fatal, since the presence 
of the police may help people in trouble and stop the criminals. Also in the 
traffic, police cars have the right of way, to lielp them rush to tlie incidents. 
When peo|:)le realize the police cars, aml)ulances, etc., and let them pass.
Recognition is important for taxis as well. Taxis can be any make or model, 
but people notice them from their identity, most of the time by their colour. 
Also the information about the police and emergency vehicles (their 
telephone numbers etc.) can be learned from their graphics.
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The graphics can be used by the manufactures. 'I'here are two main reasons 
for the graphics to be applied in the production stage. First of all, applied 
graphics are used for completing the visual values of the vehicles. 'Fhe second 
important reason for using graphics in the production stage is to visualize the 
differences in variations. These subjects will be discussed in section 31 under 
the topic "Graphics Made In the Production stage".
Automobiles have always been interesting for the artists. "The machine oracle 
was instituted as a symbol of fortune or disgrace of civilization generating per- 
tumbert and discussion of the limits and potentiality of the person. Being an 
absolute fact, it was taken to heart, investigated in its essence, treated for its 
beauty and considered for its energy." *^  ^ Artists used automobile in their art in 
many ways. The inspiration of the Futurism was the values of automobile and 
machine. The subject matter of many paintings was automobile, as well as the 
object of many sculptures and installation.
For our interest, many famous artists painted the automobiles. Some auto­
mobile manufacturers sponsored and commissioned artists for painting their 
vehicles and making them art objects. BMW of Germany had commissioned 
many famous artists including Roy Liechtenstein, Andy Warhol and Keith 
Hearing to paint their products (fig. 15). These art objects are exhibited in the 
museum of the company. 'I'he project not only em|:)hasizes the im[)ortance 
of tire automobile, but also helps the company to build an image of prestige 
by showing the close relation between art and their product.
Since there is about thirty million automobiles produced annually , the ex­
amples are many and all kinds of graphics can Ire found on the automobiles as 
well. Advertising of small enterprises can be seen on their personal automo-
^^ hrortle.s, p.9
biles or vans. 'I'he importance of the automobiles is still increasing, the 
interest to this product will continue, with all kinds of grapliic apiilications.
3.2.3. Buses.
Buses are the vehicles that have the advantages and limitations of the auto­
mobiles, but they are used for mass transportation. They may be privately 
owned or may belong to a company fleet. Ownership is a determinative 
factor on the graphics of a bus.
The privately owned buses generally have the graphics of the manufacturers 
when they are new. These graphics are painted in different colour schemes 
and changed annually. Different factory graphics on bus show the model year 
of the vehicle and create a pressure on the market by emphasizing the 
models of the products obviously. The application of the name of the owner 
firm is generally applied in a conventional way on the side surfaces of the 
vehicle which is designed by the factory. If the owner is a big organization, 
then its own painting scheme or design is applied to the fleet of the buses.
Unlike the automobiles, buses' shape and size do not vary much. The rectan­
gle form emerged from the needs leads to big flat surfaces. 'I'o eliminate the 
bulkiness of the volume, the buses have been decorated for a long time. "Bus 
companies cf)uld not afford to be so generous with space. Around 1939, 
Loewy began a long association with Greyhound by designing an essentially 
rectangular bus (fig. 16) . It had obligatory rounded corners, but most of it's 
streamlining derived from its colour scheme, which included a stylized 
teardrop i^ainted around each wheel opening and the roof line".'^
p. 167
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Figure l6 .  Greyhound bus designed by Raymond Loewy, 1939
Lately, the rectangle form is more obvious, with its flat surface as a result of 
the recent manufacturing methods.
To create a sleek and fast image with the buses, they are generally painted with 
horizontal visual elements. 'Lhis pattern creates a visual effect and the body of 
the vehicle is perceived longer and sleeker. The buses in fig. 17 and fig. 18 have 
nearly the same overall proportions. The one with the horizontal stripes 
looks longer and well proportioned while the other with the ditigonal stripes 
looks higher and shorter in length. 'I’he help of the graphics with relation to 
the body design is also an important factor in the sleek look of the bus in 
fig. 18. It is obvious that the graphic design is a part of the vehicle tmd no 
question rises if it is made later or not. In the previous one, the coloured diag­
onal stripes looks as if they are attached to the surface of the bus,
27
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Figure 17. Bus with diagonal stripes.
Figure 18. Bus with integrated graphics.
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The big surfaces of the buses have always been used for advertising. Number 
of receivers of a mobile advertising is much higher than the stationary one. 
The buses that go to every part of a city or the highway are important media 
for advertising. Potential customers get aquatinted with the stationary 
billboards or advertisements and they do not recognize the changes on them. 
Meanwhile the mobile advertising calls more attention for it is an unfamiliar 
information. The stationary advertising can reach to those who happen to 
come to it, but the mobile one itself goes to the potential consumer. As a 
result of these facts, the surfaces of the buses are frequently used for pro­
motional purposes.
This may either be the promotion of the manufacturer, or the owner of the 
bus, or another unrelated company or product. As in the case of Greyhound 
liner (fig. 16) or Mercedes-Benz 0304 buses, the name of the manufacturer is 
written on the bus as a part of the graphic design. If the bus is used for tour­
ing activities, either national or international, then the name of the company is 
promoted through the design. The Thurner Joh. bus is an example for self 
promotion. The vivid colours and dominant graphic design all over the body 
make it very distinctive. The bus was realized first from a distance (fig. 19) and 
was followed for shooting the photograph (fig. 20) . This incident proves the 
efficiency of the design for catching the attention from a long distance.
The public transportation buses in the cities, generally owned by the munici­
palities, are used as billboards. The advertisements of different companies 
travel in city streets on public buses, to catch the attention of people. 'I'hesc 
advertisements may be on the special places separated on the bus or it may 
cover the whole surfaces of the bus. Generally, the public buses have their 
own identity and colour scheme. This creates the people to differentiate the 
buses easily from the private ones (fig. 21).
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Figure 1 9 . "Thurner Joh." bus in the city landscape.
Figure 20. Detail of "'rhumer Joh." bus.
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Figure 21. Mass transportation buses in Ankara.
Figure 22. A mass transportation iuis in I long Kong
In some countries, the advertisements on the buses override the identity of 
the bus system, for the sake of more income. The production cost of the 
integrated graphics is much higher, and since it is integrated to the body, it is 
difficult to remove it once it is applied. Against these disadvantages, the gain is 
the strong influence of the advertisements. Results are highly impressive and 
striking. For the whole surface advertisements, the companies pay high 
amounts to the transportation system administrations, and this money helps 
to support the cost of the transportation (fig. 22) .
Other approach is to place advertisements on the defined parts of a bus. In 
this case, the identity of the bus itself is not damaged, and the cost of the ap­
plication is less. It may be applied and removed easily and pennits the use of 
short-term advertisements. The overall cost is less as well as the influence.
Another common function of the public transportation buses is to serve the 
announcement of social issues. Some of the buses are used to announce a 
meeting or an activity. In Amsterdam, the public transportation system is 
highly developed and the buses and the tramcars are important parts of the 
city life. Some of the vehicles are used for advertising, but some are used for 
social purposes. The bus in fig. 23 was painted for the campaign of organizing 
the 1992 Olympic games, which was extremely important for the city. The 
designers were Maarten Blakanberg and Engelbert ter Kuile.
The artists as well as the students or children paint the vehicles, riiese vehicles 
became an element of the city life, and is known by the citizens. Each vehicle 
is unique and has its own identity. Acid Rain Bus is another Amsterdam public 
transporter, painted by Schilders West in 1986 to point out the envi­
ronmental issues ffig. 24).
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Figure 23 . Amsterdam Olympic Games 1992 promotion bus.
Figure 24. Amsterdam, Acid Rain Bus.
Since these vehicles are made to last long, and will not change, they will serve 
another function of the public transportation vehicles: Information. 'I’he route 
and the stops are veiy important for the passengers. For a fast and correct 
transportation, people must chose the right vehicle without hesitation. In 
some cases there may be similar looking but different functioning buses.
For example in Ankara there are municipality buses and private buses with 
different paying systems. This functional difference is visualized with the help 
of graphics. Municipality buses are red while private ones are blue(fig. 21). In 
1992, municipality modified some of the buses to run with natural gas and 
these buses were painted in green to show that they are less harmful to the 
environment. There is no functional difference between the red and green 
buses. This may create a problem, because the rule that the colour shows the 
difference in usage is not obeyed. A new comer to Ankara may be informed 
as the blue buses are paid in cash and red buses are paid by ticket. But he gets 
confused seeing a green bus and thinks that it is another system. In such a 
strong identity that colour gives information, the relation among the meanings 
of the colour should be clearer. Also there are "express" buses that do not 
stop at all the stops. A passenger must easily perceive these differences and 
choose his vehicle according to this quickly perceived information. In most of 
the big cities, there are many bus lines and they are coded with numbers for 
stating the differences. These lines and their numbers are learned by the 
frequent users, but for those who do not know the code or name of the line, 
there must be written information available on the vehicle.
'I'he buses are functionally important vehicles since they serve for many peo­
ple. From the graphics point of view, the functional importance is the 
identity, and the information for the passengers for a travel without loosing 
time.
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The trucks have similar characteristics v/ith automobiles, because some of 
them are privately owned. They also share the same feature with buses of 
having big flat surfaces.
Trucks carry the advertisement of their company if they belong to a fleet. But 
the particularity of the trucks are seen on the privately owned ones. These 
trucks, mainly seen in underdeveloped countries as Southern America, India 
or Turkey reflect the cultural background of the owners. The trucks are pro­
duced with the cab and empty chassis, and the container part is produced by 
other manufacturers according to the costumer's demands. This flexibility 
leads to variations in the decoration of the container part. In contrast with the 
mechanical and technological look of the rest of the taick, the container is 
painted with illustrations or patterns.
The styling of this decoration varies according to cultural heritage of the 
owner. It may be floral patterns, or landscapes as it is seen in the Asia and 
Africa (fig. 25, 26 ), or more realistic and aggressive ones as seen in the United 
States. The living conditions of the truck drivers creates a common lifestyle all 
around the world. They all identify with their vehicles. Since they work and 
live in these trucks, they express everything through this object; they try to 
make it a special, personal taick. Graphics is the easiest way to maintain this 
personalization.
When the visual language is not enough for expressing themselves, they use 
the verbal language and slogans to give their message. I ’he slogans are usually 
at the back of the truck, aiming the driver who is following.
3.2.4. Taicks.
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Figure 25 . Truck painted with floral patterns and landscapes, Lahore, Pakistan.
Figure 26 . Decorated truck from Africa.
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The development of railways is parallel with the transformation of nineteenth 
century work and life. The railroad can be studied from the economic, social 
or technological points of view to understand the changes, as well as the de­
sign.
As mentioned in the first chapter, the new products invented in the nine­
teenth century used to carry the visual characteristics of the existing traditional 
products. In the case of railroad locomotives, there were no precedors ,so 
the first examples were looking like a bare machine, without styling. In the 
railroad cars, however, the functional resemblance with the carriages effected 
the design, and the first railroad coaches were divided and painted from the 
exterior as stage coaches. The traveler coach of the Liverpool and Manchester 
Railway from the early 1830's clearly has its origins in stage coach design 
(fig .27).
3.2.5. Railroad Vehicles.
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Figure 27. The traveler coach of the Liverpool Railway from the early 1830's.
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Later with the growth of cities, railroad transportation had been divided into 
two main directions. Trains were developed for the requirements of long 
distance travel, while the subways and tramcars were S]Decialized for the needs 
of the urban transportation.
In terms of the urban railroad vehicles, the subway cars do not carry impor­
tant graphics since they are not visible or noticeable most of the time. But 
they attract the attention of the graffiti artists in the late seventies in the 
United States and especially in New York City. By its nature, graffiti can be 
realized only in the desolate places, which are safe for the applier. As a result, 
it stays there and can not be seen by many people, contrary to the intention 
of the artist. In case of the subway cars, the application can be done at night in 
the parking lot and the cars go to meet the whole city in the morning. The 
artist can reach lots of people by his visual message without risking himself 
(fig. 28). Their illegal paintings on the subway cars became famous worldwide 
and were appreciated. Some of the graffiti artists like Ramelzee and Keith 
Hearing were introduced to the art scene. The street art, which lost its popu­
larity in the recent years, lived its most remarkable years through these well- 
known examples on the trains.
Tramcars have characteristics very similar to buses. Issues mentioned for 
buses are all valid for the tramcars except the'visual identity problem. Since 
there is no private railroad vehicles, and all the trams are a part of the same 
system, there can not be any confusion about the identity of the tramcar. 'This 
leads to freer designs on the vehicles both for advertisement and art (fig. 29, 
30). 'I'he trains, on the other hand, are always owned by government, or at 
least not in competition with other rivals. 'I'hey do not try to establish a coop­
erate identity and also advertisement is not efficient on this type of trans­
portation.
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Figure 28 . Subway train with graffiti in front of New York Skyline, 1984.
Figure 2 9 . Cube Tram, 1982, Amsterdam.
Figure 3 0 . Visa Tram (advertisement), 1993 Amsterdam.
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The speed of the trains disables the perception of the advertisements while in 
motion, and only the passengers can see them when they stop at the stations. 
For these reasons, the design of the graphics on trains is limited to the initial 
graphics to emphasize or complete the design of the railway cars. An impor­
tant application of graphics on trains was realized during the first years of the 
Russian revolution. Railways is the means of transportation that fit best to the 
ideas of communism. Artists and musicians, with the enthusiasm of the revo­
lution between 1917-1921, painted Agitprop trains for the propaganda of the 
ideology (fig.31). These trains traveled all through the Soviet Union, support­
ing the communist ideas visually. Contrary to the graffiti artists, Soviet artists 
were supported and commissioned by the government and were giving the 
messages of official ideology.
With the decreasing importance of trains, the interest of the artists and their 
applications shifted to other vehicle types.
Figure 31. Agitprop Trains painted by the artists of Soviet Revolution, 1917
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Like all the other vehicles mentioned, airplanes were developed in the end of 
the last century, but unlike the other transportation means, it had no prede­
cessors. Besides, the functional needs of the shape of an airplane were much 
more demanding than the other vehicles. The form is determined by aero­
dynamics and construction of the elements in the most reliable and efficient 
way. Aesthetic considerations can not play an important role on the form of 
airplanes.
Against this difficulty, the form of an airplane have always been influential on 
the styling of other products. "A group of designers were engaged in creating 
a new, commercial style with the aerodynamic image of the airplane. "From 
lipstick to locomotives "ran Loewy s lo g a n " . jh e  airplane's design values 
have always been sufficient for the designers and did not need any additional 
graphics to help the form.
The applied graphics has different roles in airplanes. First issues can be stud­
ied on the military airplanes. Camouflage have been a function of graphics on 
all types of military vehicles. In airplanes, especially before the latest tech­
nological developments such as radar and guided missiles, hiding the plane 
from the enemy was very important. Painting the plane with the surroundings 
colours and breaking the overall shape by unrelated partitions made it 
difficult to recognize the planes. The difference of planes from other military 
vehicles in terms of camouflage is its need to be hidden from different views. 
While on ground, its terrain colours on the top makes it difficult to be seen 
from the sky. Also the bottom of the warplanes are painted in pale blue 
colours in order not to be seen easily from the ground Cfig. 32). Although the
^^ MeiHe, p. 4
3.2.6. Airplanes.
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danger for the planes is no longer the visibility, fighter planes are still using 
the same criteria for colour schemes.
Personal graphics were applied to fighters or bombers during war periods. 
The pilots were physically and spiritually tied with their planes and painted 
aggressive and provocative graphics on them as well as giving them names 
and identities (fig. 33). This attitude have siinilarities with the truck drivers 
whose lives are closely tied with their trucks. They try to individualize their 
most important thing.
From the civil airplanes point of view, the most important graphical issue is 
the corporate identity. The identity of an airways is very important. The re­
liance and confidence to the quality of an airways is the key factor of decision 
for the costumer. The airplane is the safest means of transportation, but peo­
ple are still afraid of the planes because of the fear created by the terrifying 
results of an accident. Also airplanes is the most expensive way of traveling. 
Accordingly, the airplanes must give the image of safety and extreme comfort 
to their potential consumers. Their "product" is the airplanes, and since all 
the airways have the same "hardware", their identity can be created just by 
the graphics on them.
Creating this identity is an expert profession. Most of the airplane manufactur­
ers give this sewice to their consumers, because application of graphics on 
the planes is a very precise job. "A good paint job that slides through tire air 
with a minimum of resistance results in less fuel burn and improves operating 
economics. It means a good finish can Ije as important to performance as the 
e n g i n e " . '¡'he designers of the manufacturers help the airlines to adai:>t the 
established design to the specific plane model. "The airline's established
9^post, p.9
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colour scheme must very often be reworked to fit the aircraft's lines, because 
one particular overall design, which may look well on a smaller, or larger 
aircraft, could be awkward on an F27 or F28".20 Fitting the graphic design to 
the airplane is very important, because as stated, airplane is a veiy prestigious 
vehicle and the graphical identity must reflect the preciseness and excellency 
under the skin.
Because of the interesting and mythic image of an airplane, it has always been 
interesting for artists to use this theme in their art.
Unlike the automobile or even the trains, airplane is extremely expensive and 
painting of one is a very rare chance for an artist. One of the few applications 
is the design of Alexander Calder for the BranifPs South American Airlines 
(fig. 34). He decorated the airplane in his own artistic style with the emphasis 
on the main body. The figures on the engines and the wings are not integrated 
with the body or each other, and the existence of each component is under­
lined. The signature Calder is clearly visible, emphasizing that it is an artwork.
®^ibid
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Figure 32 . Camouflage painting of Saab Vigen fighter plane
........  ........... . . . . . . .
Figure 33 . Fighter airplane with aggressive decorations
Figure 34  "Flying Colors" designed by Alexander Calder
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4.1. Graphics Made in the Production Stage.
Like all of the product types, vehicles are produced with graphics on them. 
These may be a port of the three dimensional design in the form of relief and 
material relations. But in some cases, the visual maturity aimed by the designer 
can not be realized through the structure of the vehicle. In such incidence, the 
desired effect can be achieved with the additional surface graphics.
The design is the composition of elements, and the composition is made with 
the necessary or available elements in product design. In vehicles, elements 
are the physical requirements of people in the vehicle, (such as the windows, 
doors, ceiling height, door handles etc.,) and the physical requirements of 
their mechanical system of the vehicle as the wheels, engine, skin for 
aerodynamics, etc. The designer tries to shape his design with the limitations 
of the design elements.
'I'here is always a gap between his intentions and the realities. 'Го cover this 
gap, he may get a little help from the applied graphics, by activating the per­
ception system of the people. In Renault 11 Hash, the additional graphics on 
the C pillar is applied to the automobile (fig. 35). 'I'hat pillar is functioning for 
cariying the top of the car and must be a continuous j)art of the other side 
surfaces for physical and economical reasons: 'I’he designer had tried to reach 
the unity of the glass area on the top part of the car, and on the R ll model, 
this glass dome is more emphasized with the dominant shape of the rear 
window. 'I’he C pillar, with the colour of the body is breaking this relation.
4. GRAPHICS ACCORDING TO PRODUCTION STYLES
4 5
Especially in the light coloured bodies, the continuity of the glass area is 
deformed. To overcome this problem, in the newly introduced Flash model, 
a sticker is applied to that area. Whatever the colour of the car is, the 
degraded black graphic combines the back door window and rear window 
visually. The graduated colour shows the intention of the designer not to 
create an effect of fake, but just to state the relation more clearly.
4.1.1. Designed With the Vehicle.
Most of the factory designed graphics are applied in the later years of produc­
tion, to hide the effects of the years, just like make up. But there are also some 
applied graphics, designed in the initial stages of the production. The simplest 
examples of these are the two or more coloured bodies. One example is Ford 
Transit van (fig. 36). The relief on the sides of the van, starting from the 
headlights and going to the tail light are painted in different colours to 
exaggerate the effect. This decision was given in the first production stage. In 
Anadol SW models, the relation between the pillar around the rear window 
and the wind deflector on the top is emphasized (fig. 37). This graphic helps 
the two different pieces to be perceived continuously. Also the relations of 
the side windows is contoured by extending the bottom line of the windows 
to the back. This graphic had also been designed before the production 
began, and had always been applied during the production.
Some vehicles are also designed with the consideration that there will be pos­
sible graphic applications in the future. 'I’he buses always have graphics on 
them. Some of them are applied by the factory but many are designed and 
realized by others. The designers of the buses must always consider to pre­
pare the surface for the future applications. Dividing the surface with unnec­
essary elements may create problems for graphic applications.
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Figure 3 5 . Renault-Mais R-11 Flash
Figure 3 6 . Ford Transit Van.
Figure 37 . Anadol station wagon with factory graphies
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Another type of vehicle that uses graphics extensively is the off-road vehicles. 
The sport wagons are bought by people who likes the countryside and sport 
activities. These vehicles are most of the time decorated with graphics in vivid 
colours emphasizing the sportive character. 'I'he fashion trend that uses free­
hand looking graphics in bright and vivid colours in sport equipment is also 
applied to these vehicles. The young and energetic look is given to these vehi­
cles by the applied graphics, because the same terrain vehicles may also serve 
for official purposes, without modification. The name and the model of the 
vehicle is generally a part of the design. The graphics of these vehicles may 
change in time, but the first designs are determined before the production. 
Also motorbikes have the same problem of identity and need dominant 
graphic expressions. Some alternatives may be produced later, but there are 
always some proposals by the designers in the initial design stage.
4.1.2. Designed After the Vehicle.
The main reason for applying graphics to the vehicles in production is to state 
the changes in the models. The variations may be in the performance or in 
the interior of the vehicle, but visualizing it is very expensive by changing the 
exterior parts. The graphics does not need high tooling costs and used fre­
quently for this purpose.
The producers, may use it for functional or for just promotional purposes. 
Renault-Mais had produced limited versions of R-ll model for the memoiy of 
the championship of footl^all teams Fenerbahçe in 1988 and Galatasaray in 
1989. 4’he differences of these limited edition cars were just the colour of 
fabric of the seats and the stripes and emblems of the teams on the side of 
the cars. The aim was to identify the cars with the successful clubs and make it 
attractive for the fans of the teams.
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Also in the model variation, Renault Mais uses graphics. In their R-21 range, 
there are three variations, and the difference between them can be seen by 
the lettering on the sides within the stripes. The stripes are following the 
bend line of the metal all across the side from the headlights, to the rear of 
the car. The thin and metal coloured PVC sticker adds a touch of quality to this 
car. Even the changes in the model years can be understand by the help of 
these differences in graphics. The R-21 Manager used to have a strip on the 
side with the "Manager" logotype dividing the strip (fig. 38). In the 1994 
model year, "MANAGER" is written on the back of the car, and the line of the 
letter "A" is extended to combine with the strip (fig. 39). This makes the 
graphics more integrated with the body since the strip is related with the 
label of the car.
R-11 Flash is another example of using graphics to give identity. As mentioned 
in section 4.1, the graphics on the C Pillar is visually completing the three 
dimensional design of the car. But this graphic also adds a high quality image 
to the automobile. In fact, this is true since the trim level and the technical 
specifications of the Flash model is higher than the ordinary R .ll , so is the 
price. Another graphic element that visualizes the high quality specifications is 
the red strip all around the bumpers and side protectors. Red stripe all 
around the automobile is a very common sign used by the car manufactures 
to signify their top of the range products. It is a simple and estal^lished way of 
informing people about the changes because it can be perceived easily from 
any viewpoint.
The application of these graphics is made by PVC films most of the time, but 
for limited productions, especially the big vehicles are painted. 'I'he airplanes 
are painted with very high technology. 'I’he quality of the surface is very im­
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portant for an airplane because it effects the drag coefficient and aerodynam­
ics. Since they are big vehicles, the quality of the paint and painting condi­
tions must be carefully controlled so it requires a huge investment to build a 
painting facility. The dust free controlled atmosphere conditions and equip­
ment such as electro-mechanical lifts are needed to finish the job in the short­
est time possible with the necessary level of quality.
The longer the commercial vehicles are in service, the more profitable they 
are. The maintenance time is a loss for the owners of these vehicles. Thus, the 
quality of the painting is important. If the paint is durable, there will be less 
time spent for the re-painting of the vehicles. There may be several reasons 
for re-painting the vehicle. First of all, the vehicles are subjected to the most 
severe environmental conditions, such as the extreme temperatures, humid­
ity, sunlight and chemicals like fuels and detergents.
These conditions all effect the paint in negative way. In case of the airplanes, 
the most developed paints lasts in average of four years. It takes about eight 
days to paint a mid sized passenger plane. 200 kg of paint is applied in 700 
man hours to a Fokker F 27 airliner. These numbers state the volume of the 
job. To reflect the image of perfection of the airways, the paint must be in the 
perfect condition and must be renewed. 'I'he quality of the paint job is 
important because the longer it lasts the least restoration it needs. Also the 
application time is important and shortness of the application is an advantage 
for the owner.
The buses have similar painting methods. Manufacturers offer choices for dif­
ferent graphics. Since the vehicles are ordered before production, design and 
colour schem e can be chosen by the customer from the alternatives 
proposed by the manufacturers (fig. 40). According to the demand, tlie l:)us
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Figure 38. Renault 21 Manager with side stripes, 1993
Figure 39. Renault 21 Manager with new side stripes, 1994
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Figure 40 . I’aintiiig alternatives for Mercedes-Benz 0303 bus
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is painted. Each colour is applied and kiln-dried. This process makes the paint 
more durable and brilliant. Since each colour coat is dried separately, this 
process is expensive and takes long time but veiy durable compared to the 
later paintings.
The other reason for re-painting is the damage on the vehicles. These dam­
ages are patched with the available methods, but it can not be as long lasting 
as the first coat. If there is a graphic on the damaged surface, repairing is more 
difficult. Matching the colours and the quality became a problem of talent. 
Since it is an application, not a product, there can not be replacing. It is 
against the concept of interchangebility which is one of the basic foundations 
of mass production. The cost of repairing a graphic application may be 
greater than the initial production cost, after it is out of the production line. 
Those who prefer graphics on their vehicles must take the maintenance cost 
of these graphics into consideration.
The PVC sticker films are used for the application of graphics in the volume 
produced vehicles. This material is very durable against sunlight and chemi­
cals. It is precisely cut by computer aided plotters out of rolls and pre-made 
before the application. They may be lasting for seven years in the hardest 
conditions. This time is more than enough for most of the graphic needs. The 
cost of the material is not very high, and the tooling cost is just the plotter and 
the software. A system can be built with a 10.000$ of investment. It is very 
economical, because to change the model or design all you have to do is to 
change the program. As there are no molds or., fixed tools, any change in the 
product can be done without extra cost. Since the cutters are comjjuter con­
trolled, precession is high and easily achieved. 'Ihe range of colour is unlim­
ited and there are also choices like fine textures and metallic effects. 
Application to the vehicle may be very fast after a short training. Very fine de­
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tails as well as big and bold elements can be applied with this method. The 
most important advantage is the productness of the material. It can be pro­
duced apart from the vehicle, stored and sold as a separate port. In case of 
damages, such graphics can be replaced without expertizing.
These criteria are very important in the mass production vehicles. The flexi­
bility makes it ideal for limited edition production like the R-11 
"Fenerbahçe". Even in the big areas where colour difference is needed, like 
the below part of the doors or the trunk surface, this material can be used 
instead of paint, because, it does not need masking like painting does, and 
there is no time needed to wait for kiln-drying. The production speed is very 
high and keeps the costs down.
The limitation of the PVC sticking films is the flatness. Both physically and 
colour wise the films are very flat. Color graduations are not possible for this 
material, and in some cases it may limit the designer. But the advantages for 
mass production is so important that, it is used for the graphic applications 
on the vehicles without hesitation.
The designs for the factory manufactured graphics are generally well fitting to 
the design of the vehicle. Since the aim of these graphics is to enrich the val­
ues of the vehicle, they are in respect with the wholeness of the design. 1'he 
design qualities are emphasized by these graphics. Mass production is still the 
consideration, so although there are variations to satisfy the different tastes, 
they may still be called conservative. Their aim is to be apprecitited by many 
people and only the preferences of big groups can be considered in these 
applications.
People who design them are either the designers involved in the vehicle's de­
sign, or they are working in cooperation with the design office of the 
company. These designers -graphic or industrial designers- study the vehicles 
in details and offer solutions considering the three dimensional design of the 
product.
4.2. Graphics Made After the Purchase.
People apply graphics to their vehicles for many different reasons. Physical, 
functional or spiritual necessities lead people to "take skinny, perfect cars 
from the assembly line, and make them better".21 This effort makes vehicles 
better fitting to the user's own purposes. The reasons will be discussed in 
more detail in the next chapter, but the relations of production methods and 
the needs will be discussed here.
4.2.1. Mass Produced Graphics.
The need for graphics on the vehicles created an industry to supply people 
the materials to make the changes they want. The main reason that the owners 
of the private vehicles demand graphics is to personalize their vehicles. The 
similar looking vehicles do not reflect the personality of the owners so they 
try to identify their vehicle with themselves. But the reasons that lead the cars 
look similar effect their demand again. To have a personal object is nearly 
impo-ssible because of economical and technical reasons; People generally do 
not have the facilities and the knowledge they need to produce the things 
they want for themselves as well as the time and the money.
Companies offer the chance to people who want to customize their vehicles.
2 1 IICars" Colors Spring-Summer 1992: 22
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but do not have the means. Mass produced graphics are in the Form of stick­
ers. These stickers are sold in the accessory shops and used just like the other 
accessories: easily fitted to the car and change its look.
4.2.1.1. General Purpose Mass Produced Graphics.
The ready to fit graphics may be designed for general purpose, not for a spe­
cific’ vehicle. Some patterns, like a drop of paint can be produced and sticked 
to any vehicle. This pattern has been very popular not only in Turkey but in 
Europe as well in 1991-1992 (fig. 41). Many sizes and colours were produced 
and people just buy them and stick to any place on their vehicles. The design 
is not related with the visual qualities of the vehicle, but just exaggerates the 
spots and dirt that may occur on the surface when driving. These spots are 
closely related with the speed and perfect shinny surfaces of the automobiles. 
People who applied these "dirt" on their vehicle generally keep their auto­
mobiles very clean and these spots became a metaphor of the efforts to keep 
the automobile free from the spots.
Some stickers may be related with the design of the vehicle. These are gen­
erally in the form of stripes. People who buy those may modify them accord­
ing to the dimensions of their car and apply it in relation with the horizontal 
lines of their cars. Most of the cars have some bending or plastic protection 
elements on the sides. 'I’hese reference lines are emphasized by the stickers. 
The application requires a little effort and consideration of the cars body, so 
people get a pleasure of doing some handwork; just as the hobbyists, 'fhese 
graphics may be some functional ones like the logotypes of a company or 
police fleet. Since there may be different cars in the fleet, these graphics must 
be flexible to fit onto any car. General characteristics of cars or another 
vehicle type must be studied before designing such elements.
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Figure 4 l .  Automobiles with paint drop stickers
i‘ -*· · A \ .
Figure 42. A modified I'ord Escort with raccessories
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If a vehicle is produced in great numbers, it becomes profitable to make 
specific accessories for it. People buy some vehicles because they are the 
optimum product for that market in terms of economics and function, 'l'ofaş 
Şahin is an example for this group. That model lakes alone %20 share from the 
Turkish automobile market. But the identity of the car creates a problem for 
the owners. Their automobiles look like lots of other cars in the traffic. Even 
in the parking lot, there may be many exactly the same cars. To give an 
identity to their cars, people buy and apply accessories.
To produce an accessory may be feasible when the number of the automo­
biles in the market reaches a certain number. In this point, the demand and 
supply meets and varieties of accessories are produced for that model. In 
most of the cases, accessories are in the form of alternative parts such as air 
spoilers, bumpers etc. (fig. 42). These pieces must fit to the other parts of the 
vehicle, so they are produced specific for that vehicle, just like the graphics.
When graphics are considered for the specific vehicles, they generally spell 
the name of the vehicle. Also the dimensions of the vehicle are considered 
for the design of the graphics. Once, the similar graphics to the R-H Flash C 
Pillar was produced for the Tofaş Şahin series. The dimensions were changed 
to fit the Şahin and the logotype "Flash" was changed to "Şahin". 'Phis graphic 
accessory was not .successful and wide spread because it had .some technical 
problems. The material was not good enough to stick to the cars body per­
fectly. Also, the relation of the side windows, C pillar and the rear window is 
different in the 'l’ofaş Şahin than the Renault 11. 'Fhe success of that graphic on 
R-11 was because that it matched harmoniously with the design of the vehicle. 
On Şahin while adapting the design, characteristics of the vehicle and the
4.2.1.2. Graphics Produced Specifically for the Vehicle:
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relations of the windows and the C pillar was not considered, so the result was 
not well fitting visually.
The stripes, contouring the lines of the products are,widely used graphic ele­
ments in product graphics. They not only divide the large surfaces, but with 
their colour difference and fine detailing, give an elegant look. In vehicles, 
stripes can be seen frequently as a design element. Some automobiles, like 
mentioned in page 49 have these stripes from the production. There are also 
ready stripes to be used on any vehicle. But they neither have the precision of 
the factory made ones nor the visual integration with the automobile. For 
some models, accessory producers supply specifically designed stripes. 
These stripes are most of the time cut from PVC sticking films just like those 
made by the factories. Also colour printing on transparent stickers is a 
com m on method of production. They precisely fit the lines of the 
automobile and give it a more refined look. The example is the stripes on 
Honda civic (fig. 43). Unlike many other applications, the name of the 
graphic design producer is written on the graphic, instead of the brand and 
model of the vehicle. The stripes on the side and on the bonnet of the 
automobile are following the contours of the shape. The colour of the graphic 
is chosen to match with the body colour, and it helps the design of the car 
just like underlining the important parts. It is aimed to be in harmony witli 
the car's design.
I'he designs made for specific models are always considering the values of the 
vehicle, just like the ones made in the factoiy. These kind of graphics are pre­
ferred by those who are fond of their vehicles and try to enrich the visual 
qualities without harming them. I ’hese are applied to all classes of automo­
biles, but the common point is that the vehicles are in good condition and 
looked after well.
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Figure 43 . Honda Civic with stripes designed by Kilian Design
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Figure 44. City Car, designed by a taxi driver, Cary Sicbel
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Designing and applying hand made graphics is the result of various reasons. 
The main reasons are to be personal, expressing the character of the owner, 
and convey some messages through the vehicle. These needs can also be sat­
isfied by the usage of ready to apply, pre-fabricated graphics. But if the mes­
sage is very personal, or the language is important, unique designs and appli­
cations may be needed.
The time and money spent on these one of a kind graphics is generally more 
than the ready made ones. The reason is the level of skill for such a design and 
application. Painting or sticking materials takes longer time than the ready 
graphics. Also the person who does the application (the owner or someone 
else) must be skilled and experienced for obtaining a convincing result. Most 
of the time, the design was not tried on another vehicle, so the problems 
rising from the first time application takes further time and money.
If the level of skill is high and the message conveyed is loud and different, 
then the graphics of a vehicle became more important than vehicle itself. 
These kind of automobiles are called "artcars" in the United States. In his 
book, " Wild Wheels", Harrod Blank edited the information of 39 such auto­
m o b ile s .22 Most of them are reflecting the exaggerated ideas of the owners on 
some subject. Their only common point is the interest that they received 
from people as a result of their extraordinaiy look, 'fhere are some graphic 
design applications among them, but most of them are created by adding in­
teresting objects on the surface of their vehicle.
4.2.2. Hand Made Graphics.
^^Blank, Harrod. Wild Wliell,$. California: Pomengrale Arlbooks, 199.3
It is overestimating to call many of them "artcar" just because they are unusual 
but some of them have the criterion to be a piece of graphic design. It may 
help us to refine our thoughts about the reasons of changing the automobile 
into an unusual looking object, if v/e analyze one of them.
City car is a taxi, designed and made by a taxi driver, Gaiy Siebel, in Seattle, 
Washington, United States (fig. 44). His interest and education on architecture 
had led him paint his car with the landscape of the city. On the top of the car, 
he placed three dimensional models of the actual buildings. The City Car was 
enjoyed and appreciated by many people living in the city and became 
famous. The two important things in the designer's life are his taxi, and the 
architectural qualities of the city he lived in. On his taxi car, he combined these 
concepts. Because of his interest, he educated on architecture and became 
experienced on drawing and painting landscapes and model making.
He used these talents to design and apply to his taxi. As a result, the taxi and 
the city, two related concepts are combined on his car. With his product, he 
could show his difference from the many other taxi drivers in the city. His 
sensitivity to the city and talent are reflected through his taxi. This design is 
also solution to another identity problem. The taxis are an important part of 
the city traffic and every taxi works in a certain city, by law. But the taxis does 
not look different in each city. Yellow is the most used colour for taxis and 
they look same in many cities, as well as many countries. Although the taxis 
are an important part of the city life, this identity is not reflected visually. By 
painting the map of Seattle on his vehicle, Gary Siebel had emphasized the 
relation of his taxi with his town. This solution may not be practical to apply 
to all of the taxis, but for a single vehicle it is quite acceptable.
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Figure 45 . Volkswagen van with spray painted graphics
Figure 46 . A bus with inharmonious graphics
The level of perfection of a hand made graphic depends on the respect of the 
owner to his vehicle and its design. As in the previous example, if the owner 
believes in his vehicle and its importance, he may spend lots of time and re­
sources for the application. Hand made graphic can be commissioned to 
somebody else, and in this case the money paid is again related with the 
quality of the graphics. In other cases, if the message is just being different and 
reflecting personal identity is not important, .or the vehicle is not the im­
portant part of the design, then the quality of the application became unim­
portant.
The Volkswagen van is an example of such an attitude (fig. 45). The owner 
used his vehicle to express his way of life. The painting is done very quickly 
and without any the sign of a special skill. Money spent for the work is also 
small, with the price of the few spray paint cans. But the influence is great and 
the extreme slogan reflects the personal approach of the owner clearly. The 
importance of freedom for the owner is visualized by the graphics. The 
individual character is obvious and above the characteristics of the vehicle it­
self. The graphics has no reference with the vehicle and totally regardless with 
the design of it.
In contrast, the other vehicle in the same photograph used a graphic element 
to enrich the design of the car. 'I'hese two main approaches are the determi­
native factor in evaluating the graphics on vehicles.
It was said that, generally the hand made graphics are more expensive than 
the ready ones. But hand made graphics can be used to decorate the vehicle 
cheaper in some cases. Like every appreciated artwork, vehicle graphics are 
reproduced. People like to be in a higher social and economical status, or like 
to be perceived as so. 'I’he vehicles are symbols for the social status. 'Phis fact
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leads people to change their vehicles to look like a more prestigious vehicle 
and thus, increase their own social status. The easiest way to change the look 
of the vehicle is the graphics and using the designs of a more exi)cnsive vehi­
cle, people adapt them to their own vehicle.
An example is the graphics on buses in Turkey. As mentioned in p. 26, bus 
manufacturers change the colour and design schemes in eveiy model year. 
When a new model and scheme is introduced to the market, the owners of 
the older busses have their buses painted in the same way. The dimensions 
and characteristics of the older buses cause the new graphics look awkward 
(fig. 46). The owners of these buses do not have the means to buy the new 
one, so they prefer to buy the image of that bus. This helps them to be in the 
same status with the better social status, in their mind.
The other example is the custom-made Ford Escort (fig. 42). This car is 
equipped with some fiberglass accessories to look like a race car. Also the 
colour is changed to fire red, representing fabulous Italian race cars. The 
graphics on the sides and front expresses the model that the owner is 
imitating. F40 is the fastest and most expensive model of the Italian 
manufacturer Ferrari. By changing the characteristics similar to the F40, the 
owner thinks his car is gaining the social and economical values that the 
Ferrari F40 has.
There are also veiy cheaply made and effective vehicle graphics. Father hand 
cut stickers or simple painting can help the vehicle to have an identity. 'Fhe 
'Farabant in the photograph (fig. 47) is the cheapest car that the old 
Democratic Republic of Germany produced. Photographed in Hungary, this 
simply dotted 'I rabby attracts more attention than the other cars nearby. This
6.7
attention is despite the fact that Tarabant is one of the most common cars in 
Hungary, unlike the Opel Astra on the right, which is very rare.
'I'he term "hand made" is used here to name the specifically made and de­
signed graphics for a specific vehicle. There may be other methods to apply 
graphics for a certain vehicle. The flexibility of the PVC films shaped by com­
puter aided cutters gives the opportunity to produce only one example of a 
graphic design. The precision, durability and fast production advantages of 
this method is valid for just one piece as well as a full volume production. 'I'he 
production cost is also same with the volume production except the initial 
machine investment and design cost. With this method, the demands of a 
single person can be satisfied just with the limitations of flat colours and with 
all the advantages of mass production.
Figure 47. A 'larabant with red dots
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There are many specific needs that lead to application of graphics on vehicles 
but they can be generalized on seven main topics. This chapter will analyze 
these applications, in terms of purpose.
5.1. Attraction.
Being attractive is a human need. Some people like to be the center of attrac­
tion while others may prefer to be less noticed. These people like to 
influence the other people's opinions about themselves. This psychological 
need is expressed through their words, mimics, outlook and the belongings. 
From our point of view the vehicles of those people who want the attention 
of the others is important. These vehicles may be made extraordinary or 
unusual in many different ways. Their construction may be changed as well 
as applications of graphics on them.
4.1.1 Visual Attraction.
Since the first knowledge that we get from an object or a person is visual, the 
outlook is very important to influence other people and impress them. 
Informing the others by the characteristics of something can Ire done visually. 
Fvery grtiphical element can be a symbol and has a language. 'I’his language 
may not mean exactly the same for everybody, but people use this visual 
language to communicate with others who share the same values. An example 
for such an visual expression is the illustration on the K.12 SW in fig. 48. This 
car is one of the most common cars in Turkey. Fvery other detail of the car is
5. PURPOSES OF VEHICLE GRAPHICS.
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original but the owner applied an illustration of a leave and a ladybird on the 
hood. 'Fhe technique is airbrush and it is at least a good amateur work. From 
this graphics, we can understand that the owner is somebody who is in­
terested in art and likes nature. He wants to express these characteristics of 
himself through the symbol of the leave and the ladybird insect. Also the in­
sect, which is believed to bring good luck, tells us that the owner believes in 
superstition. These comments may be wrong, because as said before this lan­
guage may not mean the same thing to everybody. 'I’he illustration might 
symbolize other specific things to somebody else, but the aim is to express 
the identity and characteristics of the owner through the object.
5.1.2. Messages.
The literal language is shared by more people than the visual language. Also 
speaking and writing is easier then the visual one. When the message is dif­
ferent and very specific, people may use literal language to express them­
selves through their belongings. The graffiti made on the public places are 
sometimes more literal than visual. Another object to have written messages 
is T-shirts. People write slogans or messages on their 'V- shirts and communi­
cate with others by this method. Vehicles can also be described as "the car 
became (or it is ever becoming) a true and real dress amplified by the 
personality of man, not only physical; man "wears" liis car, as his jacket or his 
overcoat"“\ As the more specific messages are written on the dresses in tlie 
last years, they are written on the vehicles as well.
bspecially in Turkey, the commercial vehicles, such as trucks, busses, taxis, 
etc., carry written messages mostly on the rear. These messages tell about the 
name and identity of the driver (owner), and give clues about the eharacter of
“^Dorfle.s, p. ]4
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him through the identity he gave to his vehiele. More striking the message is, 
more attractive it is, so it reaches its aim.
The messages on vehicles had been a social issue in 'lurkey. Ihe dynamics of 
d'urkish society started to reflect their political and religious beliefs on their 
vehicles. From 1992 on, the stickers of "Huzur Islamdadir" (Peace of mind is 
in Islam) began to appear on the rear windows of cars. The radical Muslims 
pronounced their opposition to the regime founded and symbolized by 
M.Kemal Atatürk, with these stickers. As a reaction, people who believes 
laicism put stickers on their cars writing "Atam İzindeyiz" (Atatürk, we are 
on your way) The stickers created a social tension, and Altan Öymen write two 
articles in the Milliyet Newspaper on the subject.^'i He mentioned about the 
unnecessary tension raised by these slogans and its effects on the Turkish 
democracy. He tells that in the Turkish Highway Law, there is an act 26 for­
bidding any unnecessary writings, pictures, symbols on the exterior of the 
vehicles. Those writings and signs will be erased and removed if they are not 
permitted and there is money punishment. Öymen wants this law to be acti­
vated, and Governor of Istanbul replied him with a letter saying that in January 
1993, 1672 vehicles were fined according to this act, and they will keep on 
being sensitive to such illegal applications.
Having provocative or immoral slogans on vehicles must be coni rolled for 
the peace of the public. But mentioned law can be used to ban all of the 
vehicle graphics, because there are veiy few "necessary" grai')hics on vcliicles. 
With such a law, having a veiy loose definition of the necessary giairhics, all of 
the graphic applied vehicles became illegal. The law must be rewritten to be 
more clear and effective to state the difference between the inai)[rro|:)riate 
and convenient graphics.
“'^Öymen, p. 1
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Figure 48 . A Renault 12 SW with airbaished representation
Figure 49 . A taxi From Ankara
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Although a vehicle is one of the most important and expensive belongings of 
man, because of economical reasons, he can not have a very personal vehicle. 
People try to buy the most appropriate vehicle that reflects themselves, but 
the choices are not too many. Compared to the other personal objects such 
as watches, clothes, pens, glasses, etc., the vehicles are more complex and ex­
pensive to produce. Users can not reflect their personality especially when 
they can not afford to have an expensive and rare vehicle. In order to per­
sonalize and individualize the vehicles, people use graphics.
5.2.1. Personality.
To visualize the difference of his own vehicle from the others, people use 
graphics. The basic and official way of showing the difference is the number 
plates. The difficulty of reading and learning these numbers to recognize the 
difference caused using some signs to make the distinction easier. People may 
use any symbols, signs, letters, or representations to change their vehicles and 
make it personal.
One of the simplest methods of personalizing the vehicle, especially the auto­
mobiles is to write the initials of the owner on the vehicle. Embroidering the 
initials on the clothes has been used for a long time to avoid mixing up the 
other people's belongings. In 1992, taxi drivers in Turkey started to stick the 
initials of owner's name on tlie driver's door ffig. 49). The private car owners 
followed the same fashion and many vehicles..-started to carry the letters on 
them. 'I'hese letters were cut from PVC films and were in a script typeface 
imitating autographs, 'fhe letters are ready made and available in any accessory 
shop.
5.2. Distinction.
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Figure 50 . Jaguar XJR 15 sportscar, 1992
Figu re 51 . A scene from Jaguar XJR 15 races
Figure 52 . F le e t  o f  b r e a k d o w n  lo rrie s
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'I'lic spreading speed and acceptance level of such a iasliion proves the need 
to personali/x' the vehicles. Interest and demand to ihose letters incieased in 
time because when the number of applications reached to great numbers, the 
function of distinction is affected negatively. Another reason was the unin­
tegrity of the letters with the vehicles, 'I'he produces did not supply different 
typefaces and sizes, so people get bored from the similarity again and give up 
this fashion.
Naming or numbering the vehicles is a method used in such conditions. The 
ships or boats are named to personalize them. 'I'hese names are written on 
the front of the ships to state the identity. Some government vehicles such as 
military vehicles or urban transportation vehicles do have numbers on them 
to identify easily. Numbering is the easiest way to differentiate similar prod­
ucts without individual identity.
5.2.2. Differentiate
When a group of similar vehicles are together, and their visual identity is im­
portant for their function, it is difficult to distinguish tlicm. Vehicles of a fleet 
of url:)an transjrortation or company with a strong corporate identity may be 
veiy difficailt to differentiate.
Another group rtl vehicles tliai need numbers for identity is the rat'ing \ ehi- 
cles. TItey may ktok like each other bec-ause of the regulations of the rar'e such 
as dimensions and component sirecifications. Also there are some race's sup­
ported by the manufacturers for promotiontil pur|toses. In such races, all the 
com|)etiti)is an' exae'tly the same. Tlie advertisements of the spemsors and 
their colour schem.es may hel|) to differentiate the vehicles a little bit, but, 
numbering them is the certain way. Just like the racing horses, the cars, or the
motorcycles, or other vehicles entering a race is numbered to perceive the 
condition of the race immediately.
Jaguar XJR 15 is a limited edition sport car. Being very expensive and special, 
the manufacturers designed special graphics for this in the initial stage (fig. 
50). The limitations of aerodynamics and common components had limited 
the designers to give shape as distinct as its price so, required identity is tried 
to be achieved with the help of the original graphics. The sporty look and the 
high level of integration has secured the success of the application. Only 50 of 
this sportscar is produced so the strong identity established with the help of 
graphics is enough for the distinction from other cars.
The producer company also organized a series of races for these special vehi­
cles. In these events, all the XJR 15s came together and it became impossible 
to differentiate them. In this case numbering and colour coding is employed 
to give an identity to each vehicles (fig. 51). It is still difficult to state the 
difference between the cars in high speed, but the numbers and colours is a 
step to differentiate the car.
5.3. Functional Graphics.
All the graphics can be said to serve for a function like a spiritual function or 
promotional function. What is meant here by functional graphics is the addi­
tion of graphics to help the vehicle imply to its real function.
5.3.1· Utility Vehicles.
'I’he function of a vehicle may be emphasized by graphics, as well as a specilic 
j:)art of it. 'I'o function properly, some utility vehicles must be noticed easily
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by the people. 'I'he presence of a traffic police car, fire car or an anifoulance is 
very important. 'I'hese emergency vehicles must arrive at the incident spot 
ver>' cjuickly. The others in the traffic must let the emergency vehicles pass to 
help them arrive in time. Гог this reason, the grai:ihics on these vehicles must 
be clear and have a strong identity.
Especially for the police cars presence in a certain place is a function, 'fhe aim 
of the patrol is to show off so that potential crinainals will be stopped and the 
citizens will feel safe. The more clear the identity is, the easier it is to perceive 
these vehicles. There are some written information on these vehicles, but the 
colour scheme is very important to establish the identity. The police cars may 
be imitated by criminals, so the scheme must be very difficult to copy.
Another important criterion is the adaptability of design to different vehicles. 
In a fleet, there are different models of vehicles. When determining the de­
sign, the common characteristics of vehicles must be considered, instead of 
specific properties of a vehicle. Such an approach will confirm the ease of 
perception for the whole fleet.
In some utility vehicles, some parts are very important for the function. 'I’hese 
parts are the distinctive factors for such vehicles. lim|)hasizing them may help 
to inform people about its function, 'fhe break down lorry in fig. 52 is 
carrying the emblem and the lettering of the company, but the most 
important element of it is the crane. It is painted with wide diagonal strips in 
l)lack and white. This kind of pattern is used to warn |)eople; the moving |)art 
of the crane is painted in this way to emphasize ihe function of the truck and 
state the potentially dangerous parts. Although the other truck seen in front 
of the photograi:)hy is a member of the same llei.M, the function can not be 
perceived as easy as the other ones with the crane, 'fhe models of each truck
and their colours are different, but the colouring of the cranes helps to 
understand that they are the members of the same fleet.
5.3.2. Camouflage.
Camouflage is making it difficult to recognize the presence or real nature of 
something. For some reasons, the parts or construction of a vehicle may be 
wanted to hide. Functionally essential but visually unnecessary elements of a 
vehicle may be hidden with the use of graphics.
The air intake grill on the back of the bus in fig.53 is breaking the continuity 
of the flat surface of the bus. In order to hide the difference of the surface 
qualities, the graphic is applied on the grill as well as on the flat surfaces. As a 
result, the difference with the other parts of the vehicle is not so obvious.
The other aim of the camouflage is to hide the presence of the vehicle. This 
function is very important for the military vehicles. This aim is achieved by 
using the colours of the environment, and dividing the shape of the vehicle 
into unrecognizable forms. By deconstructing the wholeness of the overall 
form, it is made difficult to perceive a vehicle in the surrounding (fig. 54).
Camouflage can be called as the opposite of attraction. In contrast to those 
who want to show off, and change their vehicles to catch attention, some peo­
ple may choose to be modest and silent. They may camoullage tliemsthves by 
not changing any visual characteristics of their vehicle. In a traffic where many 
same vehicles exist, being one of them is the easiest way of citmouflage.
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Figure 53. Graphics hiding the ventilation grill o f a bus
Figure 5 4 . A military vehicle with desert camouflage
Figure 55. B u s e s  d iffe re n tia te d  w ith  th e ir  g ra p h ic s  in  a p a rk in g  lo t
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Being in the traffic all day, vehicles call lot of attention. Especially the 'om- 
mercial vehicles that have big and flat surfaces are a big opportunity for joro- 
motion. The deliveiy vans or trucks, as well as company vehicles travel in and 
outside the city all day. They go to the most crowded parts of a city, where 
stationary advertisements are very liinited and expensive. Also people notice 
the unfamiliar things easily. A fixed advertisement may be very familiar and 
does not call attention. The advantage of the vehicle advertisements is their 
mobility which calls attention and the unfamiliarity to the people. It may sur­
prise people with unexpected meetings.
This efficient media may be used for different purposes. In the surface of a 
vehicle, there may be the promotion of the vehicle itself, the owner of the ve­
hicle or somebody else.
5.4.1. Self Advertisement of the Vehicle.
The initial advertisements applied to a vehicle are produced by the manufac­
turers. The brand and model of a vehicle is always written on it. 'fhe badges or 
emblems in the front shows the manufacturer's brand, while on the rear 
there are the brand, model name and other specifications if there are any ( fig. 
39). 'I’he.se information are generally in the form of a label and are a se|)arate 
piece of metal or plastic piece fitted to the body.
'I'he limited edition vehicles have their name and identity more accented on 
them for two reasons. If the vehicle is produced in small numbers, the tooling 
cost of such a piece costs too much for each vehicle. Also the less a vcliicle is 
produced, the more advertisement it needs. 'I'he |)eople who do not like to
5 A .  Advertisements.
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show off, buy ordinary vehicles. Extraordinary vehicles are bought by those 
who like the attention and may show the difference from the others.
Other main reason for promoting the brand and model emerges on vehicles 
that is not easy to express its individuality. In other words, those vehicles 
which can not escape from the visual stereotypes, get the help of graphics. 
The motorcycles, or the buses look alike because of the physical and 
functional constraints in production. The different models are hard to 
distinguish by the outlook so very heavy graphic applications are used in 
these vehicle types for establishing an identity (fig. 55).
5.4.2. Corporate Identity.
The surfaces of commercial vehicles are very suitable media for their own ad­
vertisement. They may be small companies with only one vehicle, bigger 
companies with a fleet or a very big corporation with many different types of 
vehicles. For example, a tourism agency may have automobiles for its own 
staff and vans, buses, even airplanes for the service of the tourists. To reflect 
the identity of a company, the corporate identity graphics can be applied on 
these fleets. This will help for the people to relate the printed materials and 
advertisements on the vehicles. The efficiency of both the printed materials 
and the vehicle graphics will increase with such a correspondence.
When creating a corporate identity program for a company, the application 
of the graphics on products other than two dimensional media must be care­
fully studied. The graphic designers generally propose design guidelines that 
contains the application of the corporate identity to the tyi:>ical vehicles. But 
by the nature of the media that graphic designers are get used to, they tend to 
work on the elevation drawings of a certain vehicle model (fig. 56).
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Figure 56. Design guidelines for the vehicles of Royal Mail Bus
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They do not push the graphics to use the full potential of the three dimen­
sionality of the vehicles. Also the application of the graphics to other models 
are limited by the strict niles set in the initial design stage. It would be more 
honest to the design of the vehicle, if the design guidelines are adapted to 
each specific vehicle by people who have the chance to study these vehicles 
in detail, as well as the corporate identity program. Such an extensive study 
will help to use the richness of the vehicles. The results will also benefit from 
the design values of the vehicle and the desired influence of the graphics on 
the vehicle will be more efficient (fig. 57).
5.4.3. Moving Media.
The surfaces of the commercial vehicles are always good opportunities for 
them to promote themselves. If the company does not need such a promo­
tion, the surfaces might be hired to others to use like a moving billboard. 
Those who does not need advertisements are corporations that does not have 
any competitors in the market. In the free market there are only few such 
monopolies. The most significant corporation that rents the surfaces of its 
fleet is the city mass transportation systems (fig. 30). They do not have to 
promote themselves since they have no alternatives. Also they have certain 
routes and schedules, so companies who rent these surfaces have a control of 
the reach of their advertisements to the public they aim at.
5.5· Information.
The graphics are used to give information about the usage and pro|3erties of 
vehicles. I ’hese information can be written or visual. Also the information 
may be about the vehicle itself or about the system which the vehicle 
belongs.
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Figure 57. Different corporate graphics on Volkswagen Commercial ty|)e 2
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Some functions or properties that can not be visualized by other means can 
be written on the vehicles. The technical specifications about the engine, 
steering system, fuel system, etc., can be written on the vehicles. Their aim is 
also promoting the specifications, but it gives information to the others as 
well. There are some warnings about the fuel quality and loading as well on the 
vehicles. These inform people on how to treat towards the vehicle.
Graphics made mainly for other purposes like advertising and distinction also 
give people information about the status or other characteristics of the vehi­
cle.
Some potential danger may be also informed to other people with the help 
of graphics. Dangerous loads such as chemicals and flammable materials are 
informed on the carriers. The characteristics of unusual vehicles are written 
on the rear like "long and wide vehicle".
School buses are another group of vehicles that carry special graphics on the 
rear for informing the drivers following about the probability of children 
rushing down to the street.
The public transportation vehicles inform the passengers about their routes 
and stops so that foreigners as well as the regular users may use the system 
easily. 'I'hese vehicles guide the passengers about how to get on and off the ve­
hicle.
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5.6. Artistic.
The artistic applications are naturally hand made graphics. 'I’he technique of 
the artist and his usage of material depends on his intentions and any kind of 
graphics can be applied to vehicle. The artistic approach takes its essence 
from individuality and personality. If a vehicle is painted with artistic reasons, 
the functional, cooperate or informational expectations can not be 
considered.
An artist uses a vehicle for two main reasons, either to use the things symbol­
ized by a vehicle and make his comment on that concept through the identity 
of the vehicle, or to use the vehicle as a media to perform his art. In both 
cases, his interest in the vehicle is different than a designer. The artist tries to 
create his own aesthetic qualities. Improving the visual values of the vehicle is 
just considered according to his very own taste. Economic and functional re­
quirements are not considered in his art. The result may either be kept in a 
museum (if it is so much appreciated) or recorded and then left to its fate. 
Keeping an art object as big as a vehicle and which is easily deforming is very 
difficult. If we consider the airplane of Calder (fig. 3^), because of mainte­
nance problems, and because of the economic value of the airplane itself, 
keeping the paint on the plane for a long time is impossible.
The value of the vehicle is another important factor in the artist's ap|)roach to 
the art on vehicles. Most of the artists use an old vehicle as a material, because 
the value of art piece is independent from the material value of it. .Mew and 
big vehicles are expensive media for the artists.
The incidence that the artists u,se new and expensive vehicles are generally 
sponsored by the automobile manufacturers. A company that commissions
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artists to paint it's vehicles is BMW of Germany. Alexander Calder (1975), 
Frank Stella, (1976), Roy Liechtenstein (1977), Andy Warhol (1979) and Keith 
Hearing (1989) are among the famous artists who painted different models of 
BMW (fig. 15). These artists were paid for their works and the automobiles are 
exhibited in the BMW museum in München.
The company has many benefits from this project. It not only creates a good 
public image, especially in the high class (who are the potential customers), 
by supporting artistic activities, but also the image of BMW product range as 
an art piece is increased with the usage of its cars by famous artists,. BMW still 
sponsors artists worldwide to paint its cars. In 1993 a Turkish artist, 
Hüsamettin Koçan has painted a BMW Z1 for the company in Istanbul. Also 
BMW organizes competitions among children to paint the paper models of 
BMW cars. These efforts are organized to promote the company to children 
in young ages, and emphasize the importance that the company gives to 
children, creating a good public image. Whatever the reasons are, by these 
projects, variations in design and importance of personal tastes are 
encouraged as well as art is sponsored.
Another similar project was sponsored by Renault, for promoting the Renault 
5 supercinq in 1985. Many artists were invited to decorate the newly intro­
duced model. Gianfranco Ferre, Alessandro Mendini (fig. 58), Ugo Nespolo, 
Mario Merz, Michelangelo Pistoletto, Paolo Portoghessi (fig. 59), Franco Maria 
Ricci, and Ettore Sottsass (fig. 60) are among the artists who painted the car. 
Their personal attitudes are quite different from each other. Some of them 
considered the lines and other elements of the car while the rest did not pay 
any attention to the car and painted regardless with the overall design.
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Figure 58. Renault Supercinq designed by Alessandro Mendini
Figure 59. Renault Supercinq designed by Paolo Portoghessi
Figure 60. Renault Supercinq designed l)y Idtore Sottsass
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The common point among all these painters (those involved in the BMW and 
Renault projects) are their involvement in popular culture and objects. They 
are considered in movements like pop-art, graffiti art, Memphis, etc., which 
are emphasizing the importance of the eveiyday objects and themes in art. 
The automobile, as a very part of the life is naturally interesting to them. None 
of them consider series production, but all of them show the comments of 
the artist on automobiles.
The artists involved in the movement of Concrete Art in 1955 (Bruno Munari, 
Proferio Grossi, Mario Ballocco, Ideo Pantaleoni, Renato De Fusco, Gianni 
Monnet, Plinio Mescuilam, Enrico Bordoni, Nino di Salvatore and Enrico 
Prampolini) proposed the redressing of Fiats and Alfa Romeos with their 
pictorial motifs. "The enemy was the 'model', the identical which should be 
dressed to differentiate it.".25 This approach-by the group of artists is im­
portant since their proposition is related with the manufacturing of the vehi­
cles. Their designs were not realized, because they were proposing 
something which is not supported by the manufacturers. Instead, they 
painted the photographs of the automobiles to visualize their suggestions 
(fig. 6 l).
The importance is emerging from the interest of the artists to improve the 
quality of the life for people. Those proposals were not realized due to the 
technical limitations of that period, but with the development of flexible pro­
duction methods, giving people something different from the rest may be 
economically possible.
25Dorfles p. 14
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Hglire 6 l .  Vehicles decorated by Concrete Art Movement artists
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5.7 Complementary Design Element.
The final form of a product can be realized through the constaiction of the el­
ements. The relations and characteristics of elements lead to the overall form. 
These elements can be controlled easily in simple objects, but in extremely 
com plex objects like an automobile, manufacturing processes and 
economical considerations limit the possibilities. When it is not possible to 
achieve the visual qualities by the constmction of the vehicle, the graphics are 
used as cosmetics to emphasize or mask the elements.
For example, to exaggerate the visual impact of the front windshield, design­
ers of the Hyundai minivan (fig. 62) had painted the below part of the glass in 
black. Because of visual continuity, the size of the windshield is aimed to be 
larger, but the cost of building the glass bigger and fitting it create a problem. 
Also the mechanical components like the wipers and air intakes must be 
changed to make the glass bigger. Furthermore, the big windshield does not 
contribute to the visibility of the driver and is not a functional need. In this 
case, painting the metal body in black to unite it with the windshield solved 
the problem. The body is always white, and the black paint is perceived as a 
part of the dark glass area.
Another common application is to colour the pillars around the windows to 
unify all the windows and make people perceive them as a whole. On Fiat 
Tempra, this effect is materialized by the black PVC films, which are apj:)Iied 
on the pillars after the paint. With this effect, the side windows are grouped, 
and relation of these parts with the rest of the car's body are made more visi­
ble (fig. 63). The roof line looks lighter because some pillars are hidden with 
the colouring.
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Other derivative of the same model is Fiat Tipo (fig. 64). Both cars'share the 
same doors and windshield but the rear parts are different. Thickness of the 
last pillar on the Tipo makes it impossible to have the same visual balance as 
Tempra. Tipo is shorter and bolder, so the existence of the pillars are neces­
sary to reinforce this identity. Pillars are painted on the body colour to visual­
ize this effect.
To satisfy the demands of customers, different variations of the same model 
are produced. The specifications of these models may vary, according to the 
visual changes as well as the technical ones. In case of the technical sub-mod- 
els, the only way to reflect the difference is changing some external details. 
Limited edition of the cars can be expressed only by the graphical variations. 
The tooling cost for the addition of graphics is very small compared to any 
other three dimensional change.
Once they are introduced, the models stay in the market for at least six years. 
In some cases, this period is as long as eighteen years (Mercedes-Benz SL 
1972-1989). During this period, rivals introduce models aiming the same 
market segment. The later models are more up to date in terms of styling. To 
compete with them, older models change some external parts in their half 
life. Changing the visual identity is called face lifting. Graphics are employed in 
this stage frequently. Capturing the visual trends of the time can be realized 
through using contemporary graphics on the vehicles. This fresh line works 
as a make-up on the body of the car, and helps it to stay competitive for 
some more time.
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Figu re 6 2 . Hyundai Van with painting below the windshield
Figure 63. Fiat Tempra
Figure 64. Fiat Tipo
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6. AN APPLICATION.
In this application, design for a mass production vehicle graphics is simulated, 
considering the conclusion of the thesis. The subject of the application is 
Kartal model of Turkish Automobile Factories Inc. (TOFA§).
6.1. Characteristics of the Subject Vehicle
Kartal is a derivation of the Fiat 131 model that is produced in Turkey from 
1977 on, under the name Murat 131. The station wagon based on Murat 131 
was introduced in 1981 and named Kartal (Eagle) (fig. 65). There had been 
minor changes (both technical and visual) during the production, but Kartal 
wasn't considered as a big rival to Renault 12-SW, the market leader in Turkey, 
until the major change in 1988 model year. The popularity of R-12 SW was 
emerging from the reliability of the vehicle in the hard road conditions in 
Anatolian villages, where it is used for both people and load transportation. It 
was introduced in Turkey as early as 1975 and had already been accepted in 
the market
Visual characteristics of Kartal had negatively effected the success as well. In 
the first model, the curve of the roof line was further stretched for aligning 
the back side window.^^ it caused an luidefined water channel line and 
deformed window shape that didn't match the overall design of the vehicle. 
Also the angle of the D-pillar limited the.- space of the boot. Visual
26Some of the terms about the vehicle's parrs are explained on the figures 66 and 67.
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Figure 65.  Tofaş Kíirtal 1981-1986
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Boot Door Roof Reference Line Water Collector Roof Line
D Pillar C Pillar B Pillar A Pillar
Figure 66. Visual explanations of some terms used in the text
Roof Line
Roof Reference Line
Water Channel
Figure 6 7 . Section of the roof
Straight (normal) Line Reference Line
Figure 68. The relation of the reference line, water channels and a straight line
94
inefficiency, with the other inadequate technical specifications prevented the 
car to be a competitive rival for R-12 SW.
In 1988, Murat 131 range had a major modification. Kartal had a new styling 
with the other cars Şahin and Doğan in the range. The appearance of the cars 
was updated generally, but Kai'tal had some more improvements. The rear 
part of the roof was raised, which gave the vehicle a rectangular box look and 
bigger interior space, a very important criteria for the station wagon cars. 
Also the C and D pillars were changed to be wider, to give the car a bolder 
image. The grotuid clearance under the car is also increased, so the ability of 
the car in rough roads. With these improvements, Kartal finally became a 
major competitor in the station wagon market. In the later years, further 
technical iuid accessorial changes were made on the Karttil and expensive 
variations with better specifications were added to the range. In 1994, Kartell 
SLX exists on the top of the range, with ordinary Kartal.
6.2. Aims of the Application.
This design exercise for the Tofaş Kartal aims to simulate the design process 
for a new variation of vehicle. Mass production was the mtiin criteria for the 
graphic design. Emphasizing design cjualities of the vehicle was a major 
consideration.
Tofaş does not use any applied graphics on its vehicles unlike its main rival, 
Renault-Mais (fig.'s 35-38-39). Kartal is chosen as the subject because there htis 
not been any previous application that may influence the design, and for it has 
two variations (Kartal tuid Kartal SLX), so graphics ciui be used to show the dif­
ference between them. 'I’he vehicle is aging, and there are two new station 
wagons in the 'I'urkish nuirket. (I'iat Tempra SW and Lord Escort
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SportsWagon). To compete with them, some "make-up" may be utilized, and 
the design is a proposal as such a variation tool.
6.3. The Design of the Graphics for Kartal SLX.
While designing the graphics for Kartal SLX, the characteristics of the vehicle 
and the design criteria are emphasized. The most remarkable identity of new 
Kartal is the big boot capacity with the raised roof, 'fhe flat surface on the top 
of the back side window is a characteristic of the Kartal and there is no such 
flat surface in most of the other station wagons. By using that area for the 
graphics, both the important characteristic and the identity of the vehicle are 
stressed.
With its high ground clearance and bold overall look, Kartal is also considered 
a "sportier" car than the others in its range. With the graphics, this sportive 
identity is made more clearer. As mentioned in page 48, graphics are fre­
quently used on off road and sport vehicles to reinforce their identity.
Kartell is a derivation of Fiat 131, and the chtissis, front section and the doors, 
including the windows are the standard pieces that did not change through 
the production life of the vehicle. The roof line of the first Kartal (1981-1988) 
was following the top line of the windows. Since this line was curve, the 
design which looked consistent on the sedan model looked awkward on the 
station wagon when the line is stretched (fig. 65).
When Kartal was re-designed in 1988, this window line was not considered, 
and a new horizontal straight line was created as a reference line. 'I'he overall
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look became better proportioned, bigger and bolder, but the detailing of the 
water chiumels on the top of the windows reflects, the contradiction or 
disharmony between the elements remained from the original design iind the 
new reference lines. The water channel follows the door windows aiid rises 
upwards to meet the new back side window (fig. 68). A distorted triangle is 
created between this line and the roof line. These parts are the most 
problematic parts of the design in terms of harmony.
The graphics are generated on computer, using CorelDraw 4.0 software. The 
file is send to a Roland plotter-cutter, and graphics ai'e cut from PVC sticking 
films. This process gives designer the chance to have a full control on 
production. Also alternations of design can be tested in a short time. Once 
the design is finalized, it can be mass produced (page 53). Colour variations to 
match the vehicles colour can also be easily produced without an additional
cost. In fact, different colour schemes for different body colours is necessary
/
to achieve the desired effects. The proposed colours are for the light 
coloured bodies.
The graphic design is formed of five elements (fig. 69) Each has different func­
tions. The first one is the long line which follows the contour between the 
reference line of the roof, and the water channels. This long line not only 
stresses the length of the roof and the spaciousness of the vehicle, but cilso 
acts as a determinative factor of the expensive model, by its contrasting 
colour with the body. The long line (generally red) is a widely used symbol to 
state out the top of the range ctir. (page 59)
Since the two references that outlines the red stripe are not parallel, a second 
graphic element is used to control the relation, 'fhe triangle formed on the 
top of the rear door is made visible by using iuiother colour. 'I'his triangle
r
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Figure 6 9 . Elements of the design shown seperately.
Figure 70. Drawing of the graphic design proposal for Kartal SLX
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helps the stripe to be consistent in width and be perceived as a thin, long 
line. By using the area of the undefined triangle, and making it more visible, 
this element gives a meaning to that area. It also reinforces the visuitl effect of 
the third element, which is a transformation piece between the bellow above 
parts of the reference lines.
The third element is a stylized wing. It is a metaphoric element with the name 
of the car, Kartal (Eagle). The wings are frequently used as a symbol for the 
speed and dynamism since the ancient Greek mythology. This wing is 
com posed of long and thin extensions that further visualizes the speed (page 
27). This element is inclined forward for not only to give it a dynmnic image, 
but also to relate it with the C pillar. The curve of the C pillar is creating the 
contours of this element, to make it more integrated with the body.
The fourth element is the background for the lettering. It also visualizes the 
extra space added to Kartal. The roof is totally raised, from the front till the 
back but, the most important part is the one above the boot, which is also 
the highest portion. These piece ends with a colour degradation, because, it's 
not possible to continue the graphics on the rear of the car. To show that the 
boot door is a different surface, the graphics does not continue on this peace 
and the D-pillar stands as a reference for the colour fade.
Fifth element is the lettering Kartal SLX. Model of the car is spelled out loudly 
to those who are not very interested in the cars and can not differentiate them 
by the differences in detailing . A bold typeface is used with a negative space 
around, which shows the vehicle's body colour and incorporates it with the 
colour scheme of the design. The lettering is bend to left to give a dynamic ef­
fect and relate it with the angle at the end of the background. 'I'he typeface is 
similar to the original Kartell logotype.
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The combination of these five elements creates the design proposal of a miiss 
production graphics for Kartal SLX (figs. 69, 70, 71). The criterion of the 
overall design was not to make a very contrasting or overdone graphic design, 
because it must be able to please mimy people.
The graphics is designed to support and enrich the design of the vehicle, with 
in a reasonable cost. The stickers can be produced quite fastly and can be 
applied in the factory. If it will be sold as an acessory, the owner of the vehicle 
can apply it himself with the help of a simple instruction.
The proposed graphics, Kiirtal SLX is believed to gain a more personal 
identity without decreasing the visuitl cjualities of design. The reactions from 
the public in the short period iifter application supports this belief.
agure 71. Kartal SLX with the design proposal.
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Like all other product types, vehicles have graphics on them. The functions of 
vehicles are varied and so do the characteristics of these graphics. In most of 
the cases the graphics on a vehicle serve more than one purpose. They must 
be analyzed carefully before making any comments on them.
The considerations of single applications and mass production graphics are 
quite different. The personal tastes and freedom of expression can not be 
limited and easily categorized. Satisfying the demands of groups, however, 
needs extensive studies and rational solutions. When designing graphics for 
mass production, the characteristics of the vehicle must be considered.
The question of who is qualified for the graphics on vehicles can not be an­
swered by choosing between the two professionals: graphic and industrial de­
signers. The domain of the study of vehicle graphics is an intersection be­
tween these two professions. By education, both designers gain many qualifi­
cations needed for the vehicle graphics design. But for a well understanding of 
the media, a product designer, involved in graphic design or a graphic de­
signer studied product design may solve the problems on this media in full 
potential.
The perception of the vehicle in three dimension, the production considera­
tions for the vehicle and the graphics and relations of the graphics with the 
design of the vehicle are the key factors determining the success of vehicle 
graphics.
6. CONCLUSION.
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